Biochemical diagnosis of fatty acid oxidation disorders by metabolite analysis of postmortem liver.
At least 12 fatty acid oxidation disorders are known to be responsible for cases of sudden and unexpected death in early childhood. A specific diagnosis of these disorders is essential for genetic counseling and for the screening of siblings potentially at risk for life-threatening episodes of fasting intolerance. Postmortem blood and urine samples often are not available for further biochemical studies, and currently only medium-chain acyl-CoA dehydrogenase (MCAD) deficiency can be diagnosed by the molecular analysis of tissues. We developed a postmortem screening method for fatty acid oxidation disorders by the simultaneous measurement of C8-C20 fatty acids, glucose, lactate, and other metabolites from the methanol wash of a pellet obtained by ultracentrifugation of liver homogenate. Cis-4-decenoic acid was present in five confirmed cases with MCAD deficiency and in one case with glutaric aciduria type II and was absent in 97 of 100 randomly chosen sudden death cases, at least 81 of which were diagnosed as sudden infant death syndrome (SIDS). C14-C18 monounsaturated fatty acids were significantly elevated in the one examined case affected with long-chain acyl-CoA dehydrogenase (LCAD) deficiency. The metabolite profiles in two cases with carnitine uptake deficiency were less informative, but they shared with all the other disease controls a very low glucose concentration, a finding compatible with premortem hypoglycemia. This method is proposed as a simple and practical means of biochemical screening to follow up the postmortem finding of liver fat infiltration.